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Abstract
Review Article
IntroductIon
Otitis media (OM) is a general term for the expression of 
infections with various complications in the middle-ear region. 
OM are divided into three categories: acute OM, OM with 
effusion, and chronic suppurative OM (CSOM).[1] CSOM 
account for a large number of patients referring to the ear, 
nose, and throat clinics and include a large number of surgical 
procedures.[2,3]
In industrial countries, hearing loss (conductive and 
sensorineural) is the third-most common chronic illness 
after hypertension and arthropathy among the elderly, 
which has led to physical and mental problems for these 
people. Furthermore, according to our estimates, every year, 
around 21,000 people (33/10 million people) die due to OM 
complications.[4] Chronic illnesses lead to increased living 
costs, social problems, and impact on quality of life.[5-9]
Chronic OM may cause ossicular erosion and as a result lead 
to major hearing loss.[10] Hearing loss and otorrhea are common 
side effects of these diseases.[2,3] Hearing loss occurs almost 
in all cases of chronic OM, which may reach 50–60 dB if 
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ossicular erosion occurs.[11] Considering the complications of 
OM, the recognition of causes and factors of OM is necessary.
The basis for the treatment of acute OM is the administration of 
antibiotics.[12] Selective treatment of chronic OM is a surgical 
procedure and usually occurs after a common cold.[13,14]
Different studies have suggested various pathologies as the causes 
of OM, most notably, granulation tissue, granulomatosis with 
polyangiitis (Wegener’s), diabetes, vasculitis, cholesteatoma, 
cholesterol granuloma, tympanosclerosis, various viral infections, 
and ossicular changes.[15-20] The ear cholesteatoma is referred to 
as epidermal inclusion cyst in the middle ear or mastoid. Due 
to the importance of the presence of cholesteatomas in the ear 
and the complications of its existence and failure to treat this 
problem, chronic inflammation of the middle ear is divided into 
two groups with cholesteatoma and without cholesteatoma.[21] 
Due to the presence of creatine in a tissue space, cholesteatoma 
is prone to frequent infection, and Pseudomonas aerogenosa is 
its most common aerobic bacteria, while bacteroide species is 
the most common anaerobic bacteria.[22]
Cholesterol granuloma as a foreign object causes granulation 
tissue.[2] Granulation tissue is one of the most common 
pathologic findings in the ears in patients with chronic OM, 
which includes more than 2.3 cases of chronic OM without 
cholesteatoma.[21] Tympanosclerosis is the formation of hyaline 
or calcified cartilage in the tympanic membrane and middle-ear 
cavity and is created secondary to inflammation of the middle 
ear or trauma, and histologically, hyaline deposition in the 
connective tissue is below the epithelium of the tympanic 
membrane and the middle ear.[23]
Other chronic inflammatory pathologies of the middle ear are 
changes in the ossicular chain, which is often secondary to 
other pathologies.[15,24] Bacteria and viruses also contribute to 
the development of OM. Common bacterial pathogens include 
Pneumococcus, Haemophilus influenzae and Moraxella 
catarrhalis.[25-29] Of common viruses, rhinoviruses and the 
bacterial respiratory viruses can be mentioned, alone or as a 
pathogen.[27-29]
Several researches have been conducted in Iran to study the 
etiology of OM, and the results are very different and, on the 
other hand, no systematic and meta-analytic reviews have been 
conducted on them. Therefore, performing a meta-analysis 
seems necessary. In the systematic review and meta-analysis, by 
combining different studies and increasing the number of studies 
and sample size involved in the analysis process, the 4confidence 
intervals are reduced, and thus the results are more reliable.[30] 
Therefore, the present study aims to investigate the OM etiology 
in Iran through systematic review and meta-analysis.
MaterIals and Methods
Study protocol
The present study is a meta-analysis of the causes of OM 
in Iran. This study was conducted in accordance with the 
PRISMA protocol[30] for systematic review and meta-analysis. 
All the stages of this study were conducted independently by 
two researchers.
Search strategy
English language databases, including Science Direct, 
PubMed, Scopus, Web of Science, and Persian language 
databases, including SID, Magiran, Iranmedex, Medlib, as 
well as the Google Scholar search engine, were searched 
from 1994 to 2017, using the MeSH keywords: Otitis media, 
Middle ear, Causality, Etiology, and Iran. The combination of 
keywords was also performed using the AND/OR operator. The 
Persian equivalent of the keywords was also used for Persian 
language databases.
Inclusion and exclusion criteria
The main exclusion criterion of the study was the studies 
that examined the etiology of OM in Iran. Exclusion criteria 
were: (1) Irrelevance to the subject, (2) non-Iranian studies, 
(3) Studies with nonrandom sample size, (4) studies not 
conducted during the years 1994–2017, and (5) intervention 
articles, letters to editor, review articles, and case reports.
Qualitative assessment of studies
In order to assess the quality of studies, the standard and 
international STROBE checklist[31] was used. This checklist 
contains 22 parts. Zero to two points were given to each part; 
therefore, the lowest and highest attainable points were 0 and 
44, respectively. Studies that attained at least a score of 16 from 
the checklist entered the meta-analysis process.
Data extraction
To reduce reporting bias and data collection errors, two 
researchers independently performed data extraction and 
extracted data into a checklist that included the name of the first 
author, the study title, the sample size, the year and location of 
the study, the prevalence of each etiology involved in OM, the 
prevalence of complications of OM, and the sensitivity of OM.
Statistical analysis
In this study, the variances of each study were calculated using 
the binomial distribution formula. The heterogeneity evaluation 
was done by Q-Cochran test and I2 index (I2 index below 
25% is low heterogeneity, between 25% and 75% is average 
heterogeneity, and 75% or above is high heterogeneity). 
Considering the high heterogeneity of the studies, a random 
effects model was used to estimate the point prevalence with 
95% confidence interval (CI). All statistical analyses were 
performed using Streamline your internal and consumer-facing 
platforms with KitelyTech’s industry leading custom software 
development services in Chicago. The significance level of the 
tests was considered to be P < 0.05.
results
Search results and properties of the studies that entered 
the meta‑analysis process
In this systematic review and meta-analysis, 337 studies were 
identified in the initial search. After applying the inclusion 
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and exclusion criteria and qualitative assessment of the 
studies, 51 articles conducted from 1994 to 2017 entered the 
meta-analysis [Figure 1]. The properties of the studies are 
listed in Table 1.
In this study, the most common types of OM involvement were right 
otitis (51% [95% CI: 33–68]), left otitis (44% [95% CI: 36–52]), 
and bilateral otitis (33% [95% CI: 7–59]) [Table 2].
Otitis media etiology
The most  common bacter ial  e t iologies involved 
i n  O M  w e r e  P s e u d o m o n a s  a e r u g i n o s a  ( 2 6 % 
[CI 95%: 17–35]), Proteus (21% [95% CI: 0%–45%]), and 
Staphylococcus (20% [95% CI: 0–42]). The fungal etiology 
of OM was estimated to be 22% (95% CI: 4–40).
Otitis media pathology
The most common OM pathologies were ossicular 
changes  (56% [95% CI :  27–85] ) ,  g r anu la t i on 
(49% [95% CI: 18–80]), cholesteatoma (32% [95% CI: 
13–51]), tympanosclerosis (17% [95% CI: 10–23]), and 
cholesterol granuloma (11% [95% CI: 0–26]) [Table 2].
Otitis media complications
Among the complications of OM, the lowest prevalence 
was related to aural fullness (16% [95% CI: 9–23]) and 
dizziness (16% [95% CI: 5–28]), and the highest prevalence 
was associated with ottorhea (50% [95% CI: 0–1.32]) and 
moderate hearing loss (56% [95% CI: 49–62]) [Table 2].
Antibiotic susceptibility
In the assessment of antibiotic susceptibility of OM in Iran, 
the highest susceptibility was for gentamycin (86% [95% CI: 
81–90]) and ciprofloxacin (81% [95% CI: 65–97]) and the 
lowest sensitivity was for penicillin (36% [95% CI: 14–59]) 
and amikacin (41% [95% CI: 0–88]) [Table 3].
Prevalence of surgical interventions
In the assessment of surgical interventions for chronic OM, 
the prevalence of high mastoidectomy was 47% (95% CI: 
30–65), while the prevalence of low mastoidectomy and 
tympanoplasty was 24% (95% CI: 16–32) and 18% (95% CI: 
14–23), respectively [Table 2].
dIscussIon
The results of this meta-analysis on 51 articles with a sample 
size of 10,675 showed that the prevalence of right OM was more 
common than left otitis and bilateral otitis. The most common 
bacterial etiologies involved in OM were P. aeruginosa (26%), 
Proteus (21%), and Staphylococcus (20%), and the most 
common pathologies were ossicular changes (56%) and 
granulation (49%). Among the complications of OM, the 
lowest prevalence was associated with aural fullness (16%) 
and dizziness (16%) and the highest prevalence was associated 
with ottorhea (50%) and moderate hearing loss (56%). On 
investigating the antibiotic susceptibility for OM in Iran, the 
highest susceptibility was estimated for gentamicin (86%) and 
320 articles were obtained through 
searching in databases using 
keywords
7 articles were obtained through 
manual search
149 articles were excluded due to being duplicates
Abstract of 178 articles were 
reviewed
73 articles were deleted due 
to the lack of relevance of 
the abstract data
The full text of 105 articles was 
reviewed and evaluated
58 articles that remained were 
evaluated qualitatively
47 articles were deleted due 
to incomplete full text 
information
51 articles that had desirable 
quality entered the 
meta-analysis process
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Figure 1: Flowchart of the entry of studies into meta‑analysis
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Table 1: Data extracted from articles that entered the meta‑analysis process
Author Place Year Mean age Method n
Javadi M[15] Tehran 2006 20-30 - 100
Fattahi Bafghi[32] Tehran 2001-2003 15.26 (12.6) Culturing 940
Sharifi Yazdi[33] Tehran 2015 - Culturing 102
Mohammadi[34] Tabriz 1994-1998 - - 400
Abtahi[35] Esfahan 1996-1998 - Culturing 154
Abshirini[36] Ahvaz 2004 11-19 Culturing 100
Bakhshaee[37] Mashhad 2004-2005 <6 Culturing 1161
Maymane Jahromi[38] Mashhad 2004-2009 23.08 (11.35) - 70
Khorshidi[39] Kashan 2001-2002 - Culturing 50
Malakooti[40] Tehran 1997 - - 126
Pirzade[41] Ardebil 1999-2001 - Culturing 60
Toutounchi[42] Tabriz 1998-2000 27 - 37
Mozafari[43] Zanjan 2004-2005 18-45 Culturing 100
Sadooghi[44] Tehran 2001 - - 212
Rajati Haghi[45] Mashhad 2007–2008 9-70 - 97
Naeimi[46] Mashhad 2007–2008 28.4 Culturing 62
Nahaei[47] Tabriz 1998 - - 50
Iranfar[48] Esfahan 2002–2003 - - 90
Soltan Dallal[49] Tehran 2013 - Culturing 102
Soltan Dallal[50] Tehran 2013 - Culturing 102
Asadi[51] Tehran 2013-2014 2-26 PCR 60
Nader Poor[52] Tabriz 2001-2007 30.8 - 166
Aynol Ghozati[53] Mashhad 2001-2003 - - 116
Khoshdel[54] Shahrekord 2007 <5 Culturing 224
Sabory[55] Kermanshah 2012 - Culturing 554
Delsouz Bahri[56] Tehran 2013-2014 - Culturing 50
Delsouz Bahri[56] Tehran 2013-2014 - Culturing 50
Ghiasi S[10] Tehran 2008-2009 - PCR 196
Kafshdar Jalali[57] Lahijan 2009-2010 20-36 - 120
Jolodarian[58] Ahvaz 2002-2006 22.87 Culturing 548
Dadgarnia[59] Yazd 1998-2001 - - 80
Namaei[60] Birjand 2012-2014 - - 100
Yeganeh Moghadam[61] Kashan 2010-2012 6.6 Culturing 90
Karimi[62] Yazd 1995-1996 - Culturing 120
Ebrahimi[63] Tehran 2015 - Culturing 60
Ebrahimi[63] Tehran 2015 - PCR 60
Aseiri[64] 1999 - - 775
Farhadi[65] Tehran 2000 - Culturing 52
Mirvakili[66] Yazd 2004-2006 32.4 - 120
Ghaznavi Rad[67] Arak 2003 - Culturing 42
Jalali[15] Rasht 2004-2005 1-14 Culturing 74
Gharibpour[68] Tehran 2010-2011 - Culturing 50
Gharibpour[68] Tehran 2010-2011 - PCR 50
Salehe[69] Ahvaz 2011 - - 76
Saki[70] Ahvaz 1996 - - 2000
Nourizadeh[71] Mashhad 2015 - - 30
Khoramrooz[72] Tehran 2009-2010 7.2 - 50
Farajzadah Sheikh[73] Ahvaz 2014 1-15 Culturing 45
Farajzadah Sheikh[73] Ahvaz 2014 1-15 PCR 45
Abshirini[74] Ahvaz 2012 - - 30
Emaneini[75] Tehran 2009-2010 - - 45
Khoramrooz[76] Tehran 2009–2010 7.01 Culturing 63
Khorramrooz[76] Tehran 2009–2010 7.01 PCR 63
Contd...
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ciprofloxacin (81%) antibiotics and the lowest susceptibility 
was for penicillin (36%) and amikacin (41%) antibiotics.
OM is considered an indigenous disease in the northern 
region of Australia and, in the villages of this area, all 
children develop the infection several days after birth, and 
the pathogens of Streptococcus pneumoniae, H.  influenzae, 
and M. catarrhalis are observed in them.[81] In a study in 
Israel, the prevalence of chronic OM was 95% and 41% of 
those with chronic OM had cholesteatoma.[82] In another study 
Table 2: Results of the meta‑analysis of articles: Causes of otitis media in Iran
Subgroups Number of studies Prevalence Low Up P I2 (%)
The prevalence of OM
Bilateral otitis 5 33 7 59 0.000 96.2
Left otitis 2 44 36 52 0.307 4.0
Right otitis 2 51 33 68 0.052 73.4
The prevalence of OM etiology
Pseudomonas aeruginosa 14 26 17 35 0.000 96.5
Staphylococcus aureus 12 18 12 23 0.000 87.9
Staphylococcus 3 20 0 42 0.000 97.6
Golden Staphylococcus 2 18 0 43 0.000 93.6
Staphylococcus epidermidis 3 9 1 18 0.003 83.1
Haemophilus influenzae 12 13 7 18 0.000 89.5
Proteus 9 21 0 45 0.000 99.6
aspergillus 2 9 3 15 0.01 84.9
Klebsiella pneumoniae 6 5 2 7 0.005 70.4
Streptococcus pneumoniae 9 11 9 14 0.001 68.7
Pneumococcus 9 8 4 13 0.000 86.1
Moraxella catarrhalis 9 6 3 9 0.007 62.0
Branhamella catarrhalis 2 14 9 18 0.801 0.0
Candida albicans 2 6 2 11 0.982 0.0
Escherichia coli 6 9 6 12 0.602 0.0
Alloiococcus otitidis 11 25 15 35 0.000 93.5
Fungus 6 22 4 40 0.000 98.1
Cholesteatoma 15 32 13 51 0.000 99.4
Cholesterol granuloma 2 11 0 26 0.020 81.6
Granulation 5 49 18 80 0.000 99.0
Tympanosclerosis 6 17 10 23 0.000 78.7
Ossicular changes 4 56 27 85 0.000 98.2
The prevalence of OM complications
Otorrhea 2 50 0 1.32 0.000 99.8
Aural fullness 1 16 9 23 - 100
Dizziness 4 16 5 28 0.000 92.0
Tinnitus 4 29 4 54 0.000 97.7
Hearing loss 4 31 3 65 0.000 99.6
Mild hearing loss 2 22 17 28 0.599 0.0
Moderate hearing loss 2 56 49 62 0.658 0.0
Severe hearing loss 3 37 0 76 0.000 98.9
The prevalence of surgical interventions
Tympanoplasty 3 18 14 23 0.329 10.0
High mastoidectomy 3 47 30 65 0.000 91.0
Low mastoidectomy 1 24 16 32 - 100
Table 1: Contd...
Author Place Year Mean age Method n
Jalali[77] Rasht 2005–2006 1-14 Culturing 62
Ettehad[78] Ardebil 2003–2004 21-30 Culturing 61
Mozafari Nia[79] Kerman 2011 - - 117
Faramarzi[80] Tehran 2000–2006 29.7 - 116
PCR: Polymerase chain reaction
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by Sommerfleck in Argentina in 2012, 324 patients were 
diagnosed with acute OM. The most significant pathogens in 
patients were S. pneumoniae (39.5%), H. influenza (37.4%), 
M. catarrhalis (6.1%), and S. pneumoniae (3%).[83] In a study 
in Malaysia in 1999, which was conducted among 382 patients, 
the most common organisms were P. aeruginosa (27.2%) and 
Staphylococcus aureus (23.6%).[84]
In Japan, golden Staphylococcus has grown more and 
more significantly over 16 years in Chronic suppurative 
otitis media (CSOM) patients, compared with other 
microorganisms.[85] A study by  Nyembu et al.  in Congo 
in 2003 on ear effusions of children showed that Proteus 
mirabilis (23%), P. aeruginosa (22%), and Citrobacter 
koseri (20%) had the highest prevalence of microorganism in 
CSOM children.[86] In a study by Moshi et al. in Tanzania in 2000, 
by investigating 176 effusions from 150 patients with CSOM, 
P. aeruginosa (51%), S. aureus (17.2%), P. mirabilis (13.2%), 
Klebsiella pneumoniae (8%), and Escherichia coli (5.8%) 
were isolated from culture media.[87]   Sharma et al. in  Nepal 
investigated 322 effusions from 250 patients with CSOM and 
showed that P. aeruginosa (36.4%) and S. aureus (30.2%) 
had the highest prevalence of microorganisms in patients 
with CSOM.[88]
One of the limitations of this study was the limited statistical 
population of Iran, and some studies only focused on the 
prevalence of OM.
conclusIon
According to the results of this study, continuing education 
for community members and stakeholders in relation to OM, 
antibiotic susceptibility to effective treatment, prevention of 
complications, antibiotic resistance, and reduction of treatment 
costs are essential.
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